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Strong local positive selection in teleost TAARs
A) dN/dS ratios of the TAAR ortholog groups (>2 genes/group). B and C are representation of site-by-site selective pressure.
Site by site dN/dS reveals signatures of positive selection. Class I and II taar genes show 0-2 positive sites per gene similar to values for other olfactory receptor genes,whereas class III genes exhibit upto 20 positive sites, indicating a more rapid evolution.
A) Predictions for all independent events of intron gain or loss in the phylogenetic tree, using maximum parsimony. B) A representative subset of taar genes sharing an early intron gain exhibits a strictly conserved intron/exon border (orange underlay).
All class I, class II and class III zebrafish taar genes are monoexonic. Dynamic gain and loss of introns are restricted to the class III of neoteleost TAARs.
A schematic representation shows the position of the olfactory epithelium in the fish,the morphology of a horizontal section (lamellae are cut perpendicular to their flat face) and finally an enlargement of two lamellae. The central blue-colored area in the lamellae indicates the location of the sensory neuroepithelium, gray areas and thin dotted line, basal lamina; black dots and asterisk, lumen.
*

Intron loss
Intron gain With exception of TAAR1, all taar genes analysed were found to be expressed in sparse olfactory receptor neurons of zebrafish.
Taar genes are an evolutionary young family: class I and II emerge after the segregation of jawed from jawless fish, and class III even later, after the divergence of tetrapods from bony fish.TAAR1 appears to have been present already in the most recent common ancestor (MRCA) of cartilaginous and bony fish. Maximal divergence between ortholog genes in two closely related species pair rat/mouse and Tetraodon nigroviridis/Takifugu rubripes based on amino acid comparison.
Maximal ortholog divergence within subfamilies is without exception higher for pufferfish than for rodent pairwise comparisons, and reaches up to 70% for pufferfish, but maximally 16% for the rodents, indicating a faster evolutionary rate in teleosts. Trace amine-associated receptors (TAARs) in mammals recently have been shown to function as olfactory receptors. We have delineated the taar gene family in jawless, cartilaginous and bony fish (zero, two, and more than hundred genes, respectively). We conclude that taar genes are evolutionary much younger than the related OR and ORA/V1R olfactory receptor families, which are present already in lamprey, a jawless vertebrate. The two cartilaginous fish genes appear to be ancestral for two taar classes, each with mammalian and bony fish (teleost) representatives. Unexpectedly, a whole new clade, class III, of taar genes originated even later, within the teleost lineage. Taar genes from all three classes are expressed in subsets of zebrafish olfactory receptor neurons, supporting their function as olfactory receptors. Expression of most TAAR genes in 5dpf zebrafish is found restricted to olfactory epithelium (OE). The highly conserved TAAR1 (shark, mammalian and teleost orthologs) is not expressed in the olfactory epithelium and may constitute the sole remnant of a primordial, non-olfactory function of this family. Class III comprises three-fourths of all teleost taar genes, and is characterized by the complete loss of the aminergic ligand-binding motif, stringently conserved in the other two classes. Two independent intron gains in class III taar genes represent extraordinary evolutionary dynamics considering the virtual absence of intron gains during vertebrate evolution. The dN/dS analysis suggests both minimal global negative selection and an unparalleled degree of local positive selection as another hallmark of class III genes. The accelerated evolution of class III teleost taar genes conceivably might mark the birth of a new olfactory receptor gene family. TAAR genes exhibit a prefered radial position within the sensory surface, resulting in concentric expression pattern similar to the expression domain reported for zebrafish ORs (2).
Pairwise comparision of orthologs in Teleost and Tetrapods
TAAR genes expression in 5 dpf larvae
In 5dpf larvae, taar genes are expressed in the olfactory epithelium but not in any other body region.DrTaar15a was additionally expressed in brain. Drtaar1 was not detected at all. 
